Retmdirective antennas have the unique characteristic that when they are illuminated by a signal, the array will transmit the signal towards the source direction without any prior information on its location. For this reason, these antenna arrays will play an important role in applications where high link gain and self beam tracking are desired. A retrodirective m a y can eficiently be used in a mobile communication system, such as from a ground station to moving vehicles, aircrafls, or satellites. In this paper, we discuss a novel architecture for an active retrodirective m a y using subharmonic mixers. The mixers use FETS as the primary mixing elements. The retrodirective array uses a new design for dual polarized microstrip antennas fed by conductor-backed coplanar waveguides.
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The basic principle on which a retrodirective antenna m a y operates relies on the self conjugation of an incoming wavefront, i.e. the phase of the signal retransmitted from each element in the a m y is advanced by an amount equal to the phase delay of the signal received by that element. We have used the heterodyne mixing principle to achieve retrodirectivity. Phase conjugation with heterodyne mixing uses an LO signal at twice the RF frequency. In this scheme, the lower sideband product has the same frequency as the RF, but with a conjugated phase. Subharmonic mixing is employed to ease the LO drive frequency requirement which makes it cost effective at higher frequencies. A coplanar waveguide fed slot ring hybrid is built to realize the balanced mixer; which provides a good LO-IF isolation.
Theoretical simulations have been used to optimize the retrodirective array and the antenna. The dual polarized, conductor-backed antenna has impedance bandwidth of IS%, and isolation between the two ports is found to be more than 25 db. Design details, theoretical simulations, as well as experimental results for a prototype retrodirective array will be presented. 0-7803-8302-8/04/$20.00 02004 IEEE 3939
